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Uni v e r s i  t y o f  To1 edo , To1 edo , Ohio Athens,  Ohio 
q n  1966, t he  f e d e r a l  government e s t a b l i s h e d  a Crown corpo- 
r a t i o n  c a l l e d  the  Science Counci l  o f  Canada. The vurpose ' 
o f  t h i s  Counci 1 was t o  p r o v i d e  independent assessment' o f  ' 
Canada's s c i e n t i f i c  and t e c h n o l o g i c a l  resources,  requ i re -  
ments and p o t e n t i a l  s ,  and t o  make recomnendations thereon 
by  pub1 i s h i n g  r e p o r t s .  The Science Counci l  was concerned 
w i t h  b o t h  research  and development, and w i t h  t h e  appl ica-  
t i o n  of  sc ience and techriology t o  Canada's s o c i a l  and eco- 
nomic problems. 1 
I n  1968, t he  Science Courici 1 made seve ra l  recommendations, 
i n c l u d i n g  a s p e c i f i c  recon~nenda t i o n  t h a t  Canada focus i t s  
s c i e n t i f i c  and t e c h n o l o g i c a l  e f f o r t  on the  c r e a t i o n  o f  
ma jor  programs designed t o  h e l p  s o l v e  some o f  t h e  country's 
s o c i  a1 and ecorrorr~i c pr-obl curs . Arrrong these suggested pro- 
gralrrs, i t  was recorlnrlended t h a t  Canada i n i t i a t e  a space pro- 
qram. This r e c o n m n d a t i o n  was t h e  r e s u l t  o f  a r e p o r t  called 
A Space Program - f o r  Canada. - - - The r e p o r t  c a l l e d  f o r  'the 
advaricerrreri t o f  Cariadi an capabi  1 i t i e s  i n  t he  sc ience and 
techno1 ogy o f  the  upper a trnosphere and space; f o r  furthering 
the  development o f  Canadian i n d u s t r y  i n  r e l a t i o n  t o  the use 
o f  t h e  upper atmosphere and space; and f o r  t h e  p l a n n i n  
inlplementa t i o n  of an o v e r a l l  space program f o r  Canada. 
By t h i s  t ime,  as t h e  ev idence from the  A l o u e t t e  and I S I S  
sate1 1 i t e  p r o j e c t s  suggests , Canadian i n d u s t r y  was already 
Fi rs t W i  t h  Geo- h e a v i l y  i nvo l ved ,  arid t h e  Canadian space program was much 
S t a t i o n a r y  ahead o f  those i n  most i n d u s t r i a l  n a t i o n s .  As a mat te r  of 
S a t e l l i t e  f a c t ,  w i t h  the  l aunch ing  of A l o u e t t e - I ,  a s c i e n t i f i c  satel- 
1 i t e ,  i n  1962, Canada becanre a t h i r d  n a t i o n ,  a f t e r  the 
U n i t e d  Sta tes  arid the  S o v i e t  Union, t o  have a s a t e l l i t e  i n  
o r b i t .  S ince then, Canadian i n t e r e s t  i n  space programs has 
grown cons ide rab l y  and c o n s i s t e n t l y .  Canada successfu l ly  
experiniented w i t h  f o u r  s c i e n t i f i c  sa te1  1 i tes between 1962 
and 1971 , and i n  1972 i t es tab1 ished a new r e c o r d  by becom- 
i n g  the  w o r l d ' s  f i r s t  n a t i o n  t o  have a geos ta t i ona ry  domes- 
t i c  con~rrrunication s a t e l l  i t~ system. (Fo r  a b r i e f  descrip- 
t i o n  o f  Canada's e i g h t  s a t e l l i t e s ,  see Table 1 ) .  
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TABLE 1 
CANADA I N  SPACE 
Sate1 1 i t e s  Launching Dates C h a r a c t e r i s t i c s  and Purposes 
I Alouet te- I  Sept. 29, 1962 Launched i n t o  a c i r c u l a r  o r b i t - - c a r r i e d  f o u r  
exper iments t o  s tutfy t h e  ionosphere--main ex- 
per iment  i n v o l v e d  sending r a d i o  waves a t  
v a r i o u s  f requenc ies  i n t o  t h e  ionosphere and 
measuring t h e i r  r e f l e c t i o n  by t h e  l a y e r s  o f  
charged p a r t i c l e s - - p r o v i d e d  f i r s t  g l o b a l  i n -  
f o rma t i on  about  upper r e g i o n s  o f  t h e  iono-  
s p h e r e - - s t i l l  s e n d i n 1  -- - - - - back - u s e f u l  - data .  
Alouet te- I  I Nov. 29, 1965 F i r s t  o f  t h e  I S I S  s e r i e s - - p l a c e d  i n  e l l i p t i -  
c a l  o r b i  t - - p r o v i d e d  new i nfornia t i o n  about  
behav iour  o f t h e  ionosphere ove r  a range o f  
- 
a1 t i  t u t e .  
I S I S -  I Jan. 28, 1969 L i  t e r a l  l y  an o r b i t i n g  1 abo ra to ry  f o r  s t u d y i n g  
t h e  upper  atmosphere--pl  aced i n  e l  1 i p t i c a l  
o r b i t - - p r o v i d e d  da ta  f o r  s t u d y i n g  r a d i o  prop-  
a g a t i o n ,  r a d i a t i o n ,  and e n e r g e t i c  p a r t i c l e s  
i n  t h e  upper atmosphere. 
I S I S - I  I Mar. 31 , 1971 Launched i n t o  c i r c u l a r  o r b i t - - p r o v i d e d  add i -  
t i o n a l  i n f o r m a t i o n  about  t h e  ionosphere.  
; Anik-I Nov. 9, 1972 The f i r s t  domest ic g e o s t a t i o n a r y  cornmunica- 
t i o n s  s a t e l l i t e  i n  t h e  w o r l d - - i t  p rov ided  a 
h i g h  c a p a c i t y  f o r  t h e  Eas t-West t e l e v i s i o n ,  
te lephone,  and da ta  trar lsni i  ssion--now a 
s tandbv sa t e l l  i t e .  
Ani k- I I Apr. 20, 1973 Launched i n t o  synchronous o r b i t - - i n i t i a l l y  
used as back-up f o r  Ani k- I - - p r o v i d e s  Tel esa t  
w i t h  spare channels sollie o f  which have been 
temporar i  lyJ eased t o  American users.  
-- - - - - - - . - - -- - - -. -
Anik-I11 May, 1975 Launched i n t o  synchronous o r b i  t - c a r r i e s  12 high 
c a p a c i t y  microwave channels ,  each o f  which can 
r e l a y  up t o  960 v o i c e  s i g n a l s  o r  a s i n g l e  TV 
program--has r e c e n t l y p l  --- aced Ani k - I  f u n c t i o n a l l y  
Ani k-B 1978 To meet communications needs o f  1980s, Anik-B 
w i l l  have a seven-year e n d - o f - l i f e  performance 
o f  140 w a t t s  RF, i n c l u d i n g  f u l l  e c l i p s e  capac- 
i t y ,  compared t o  h i k - A ' s  50 w a t t s .  I t  w i l l  
c a r r y  dual-band t ransponders i n  t he  14/12 and 
6/4 GHz bands 
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Among t h e  f a c t o r s  t h a t  seemingly gave momentum t o  t h e  
Canadian space program, i t  i s  b e l i e v e d  t h a t  t h e  p o l i t i c a l  
and economic c o n s i d e r a t i o n s  were some o f  t h e  nlost c r u c i a l  
ones. 
From the  very  beg inn ing ,  t h e  Canadian government has been 
conscious o f  the p o l i t i c s  o f  space e x p l o r a t i o n .  Since the 
two superpowers--the U n i t e d  S ta tes  and t h e  S o v i e t  Union-- 
e s t a b l i s h e d  duopoly i n  o u t e r  space e x p l o r a t i o n ,  severa l  
o t h e r  n a t i o n s  appeared t o  be i n t e r e s t e d  i n  f o l l o w i n g  i n  
t h e i r  f oo ts teps .  A1 though rrlarly o f  these n a t i o n s  wished 
t o  develop e x p e r t i s e  i n  o u t e r  space e x p l o r a t i o n ,  Canada was 
one o f  t h e  few t h a t  ac ted  on i t s  d e s i r e .  Th is  r a i s e s  some 
i n t e r e s t i n g  quest ions ,  however. Why d i d  a n a t i o n  l i k e  
Canada need t o  becorne an e a r l y  p a r t i c i p a n t  i n  t he  space 
program? What p o l i t i c a l  and economic c o n s i d e r a t i o n s  forced 
Canada t o  e n t e r  i n t o  space conanunication a c t i v i t i e s ?  This 
paper i s  aimed a t  e x p l o r i n g  answers t o  some of  these questions, 
Mot ives  f o r  Canadian Space Cornmunica t i o n  Programs 
R e f l e c t i n g  on t h e  r o l e  o f  t h e  connnunication s a t e l l i t e  i n  
Canada, a government White Paper on communication s a t e l l i t e s  
dec la red:  
Canada h a s  a n  e s t a b l i s h e d  n r v d  for a d o m e s t i c  s a t e l l i t e  corn- 
m u n i c a  t i on  s y s  tern. The t e c i ~ n o l  o g y  o f  comrnunica t ions  makes 
it p o s s i b l e  t o  solve . e ~ o n o m i c a l l y  the u n i q u e  p r o b l e m s  created 
b y  c e r t ~ i n  p h y s i c a l  arid soc i.17 c l ~ a r a c t e r i s t i c s  o f  the Cana- 
d i a n  t c r r i t n r ~ ~ .  I t  w i l l  31.50 1111>r? t  the s p e c i a l  c h a l l e n g e  
w11ic-11 e x i s t s  in  Cilm3d.1 to irrrpmvr? 7%' program d i s t r i b u t i o n ,  
t h r o u g l i o u t  the n a t i o n ,  i n  o u r  t w o  f o u n d i n g  l a n g u a g e s .  3 
The White Paper concluded t h a t  "most arguments i n  favor  
o f  corr~rrlur~ica t i o n  sa t e l l  i tes  a r e  based upon the  foreseeable 
e v o l u t i o n  o f  con~municat ions,  and t h i s  " techn ique i s  a natural 
one f o r  t h e  Canadian environment.  "' 
Need T o  Enhance  
S i g n a l s  F o r  A l l  
I t  seems t h a t  the  Canadian government 's i n i t i a l  decis ion.  
t o  becorne e n t h u s i a s t i c a l l y  i n v o l v e d  i n  space comnunication 
a c t i v i t i e s  was based on t h r e e  p r i n ~ a r y  cons ide ra t i ons :  domes- 
t i c ;  geopol i t i c a l  ; and i n t e r n a  t i o r i a l  c o n s i d e r a t i o n s .  I n  the 
f o l l o w i n g  d i s c u s s i o n  each o f  these f a c t o r s  w i l l  be explained 
a t  l e n g t h .  
Do~nes t i c  Cons i d e r a  t ioris - -  . I1r.orrli r i e r ~ t  al~iorig seve ra l  domestic 
coris i d e r a  t i o n s  i n  Canada ' s space conar~uni ca t i o n  e f f o r t s  we re  
t h e  d e s i r e  f o r  t h e  enliancerr~rri t o f  t e l  econrnunications f a c i l  i- 
t i e s  t o  a l l  o f  Canada; t h e  hope o f  f u t u r e  economic benef i ts  
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I d e n t i t y  Was 
A F e l t  N e e d  
f rom t h e  space i n d u s t r y  and n a t i o n a l  and c u l t u r a l  i n t e g r a -  
t i o n .  
Enhancewent o f  domes -- - -- t i c  - t c l  - ecol~e~~un -- . i c a  t i o n s  f a c i  1 i t i e s .  
The government White Paper espec ia l  l y  e~nphasized the  po- 
t e n t i a l  use o f  a Canadian cornniunication s a t e l l  i t e  f o r  i t s  
Nor the rn  T e r r i t o r i e s ,  a long w i t h  i t s  a p p l i c a t i o n  t o  a l l  
deve lop ing  areas o f  Canada. I t  s a i d  t h a t  t h e  reduced sense 
o f  i s o l a t i o n  t h a t  c o u l d  be achieved by u s i n g  communication 
s a t e l  1 i tes  would be ve ry  b e n e f i c i a l  i n  a t t r a c t i n g  personnel 
t o  government and i n d u s t r i a l  p r o j e c t s  i n  rernote areas. 
F.G. Nixon, former d i r e c t o r  o f  Canadian Tel econ~niunications 
P o l i c y  Bureau, w h i l e  address ing  t h e  same t o p i c ,  advanced 
severa l  reasons f o r  t he  u t i  1 i z a t i o n  o f  communication s a t e l -  
l i t e s  i n  Canada. Among h i s  major  reasons were: geographical  
vastness and d i v e r s i t y ,  e s p e c i a l l y  o f  the  Nor the rn  T e r r i t o -  
r i e s ;  c u l  t u r a l  and 1 i ngua l  d i v e r s i  t y  ; en te r ta inmen t  and 
general  inforrna t i o n  needs ; p r o i ~ ~ o t i o r ~  o f  Canadian cha rac te r  
and c o n t r o l  i n  b roadcast ing ;  and the  irnproveri~ent o f  t e l e -  
communications s t r u c t u r e  and the  q u a l i t y  o f  s e r v i c e  a t  a 
reduced c o s t .  I n  h i s  view, t he  a t ta in l r ien t  o f  a l l  o f  these 
o b j e c t i v e s  c o u l d  be f a c i  1 i t a  ted  by u t i  1 i z i n g  corr~ir~uni.cation 
sa t e l l  i tes  i n  Canada. 
However, l a t e n t  i n  these w e l l - d e f i n e d  statements on t h e  
b e n e f i t s  o f  t he  connnunicatiori s a t e l l i t e ,  was a sense o f  
n a t i o n a l  g l o r y  and p r i d e  i n  n a t i o n a l  achievement. The 
White Paper conf i rmed t h i s  by s t a t i n g  t h a t :  
N a t i o n a l  i d e n t i f i c a t i o n  i s  i n t i r n a t c l y  a s s o c i a t c d  w i t h  tech- 
n o l o g i c a l  p r o g r e s s .  T h e  power o f  p r o g r a m m e s  such a s  t h i s  
t o  a t t r a c t  a n d  h o l d  s c i e n t i s t s ,  e n g i n e e r s ,  a n d  others, a n d  
t o  c a u s e  t h e m  t o  i d e n t i f y  the ir  own a i m s  w i t h  those of 
C a n a d a ,  c a n n o t  be i g n o r e d .  L 
The e a r l y  examinat ion  o f  Canada's telecommunicat ions by 
t h e  Canadian governnlent's Clhi t e  Paper, as w e l l  as by seve ra l  
p r i v a t e  and pub1 i c  o r g a n i z a t i o n s ,  l e d  t o  t h e  development and 
u t i l i z a t i o n  o f  communication s a t e l l i t e s  f o r  domestic purposes. 
An obvious outcome o f  these e f f o r t s  has been t h e  c r e a t i o n  o f  
a p r i v a t e  c o r p o r a t i o n  c a l l e d  Te lesa t  Canada i n  1969. The 
Canadian telecommunicat ions f a c i l i t i e s  have improved remark- 
a b l y  s i n c e  the  u t i l i z a t i o n  o f  co~nmunicat ion sate1 1 i t e s .  
(See Table 2 f o r  d e t a i l ) .  
I n  Canada, 96.8 percent  o f  tllc households a r e  equipped 
w i t h  t e l e v i s i o n  ( e i t h e r  b l a c k  a d  w h i t e ,  o r  c o l o r ) ;  98.3 
pe rcen t  have a t  l e a s t  one r a d i o  r e c e i v e r ;  and telephones 
a r e  a v a i l a b l e  i n  about 96.4 pe rcen t  o f  t h e  Canadian homes.' 
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Although these f i g u r e s  l o o k  impress ive ,  t h e r e  a r e  d i s -  
t i n c t  r e g i o n a l  d i  f f e r c r ~ c c s  i t 1  thc ilvii i l a h i  1 i t.y o f  t e l  ecom- 
rnunicat ions se rv i ces .  I n  t he  South, where mos t o f  t he  
Canadian 1 i v e ,  t e l  ecommunications f a c i  1 i t i e s  a r e  taken 
f o r  granted.  I n  t h e  North,  they a r e  scarce.  I n  major  
m e t r o p o l i t a n  areas, a tremendous i nc rease  i n  t h e  number 
o f  r a d i o  s t a t i o n s  i s  caus ing  congest ion  i n  t h e  h e a v i l y  
u t i l i z e d  r a d i o  frequence bands. Ilowever, i n  t h e  Nor th ,  
where comnunica t i o n s  a r e  so v i  t a l  , t e l  ecommunica t i o n s  
f a c i l i t i e s  a r e  sparse. This  i s  m a i n l y  because O F  the  ba r -  
r i e r s  c r e a t e d  by  s c a t t e r e d  p o p u l a t i o n ,  imnense d is tances  
and h i g h  cos t .  
For  example, over  99 pe rcen t  o f  the  p o p u l a t i o n  o f  
O n t a r i o  has access t o  t e l e v i s i o n  i n  some form. I n  New- 
foundland ab.out 85 pe rcen t  have t e l e v i s i o n  s e r v i c e ,  b u t  i n  
the  Northwest  T e r r i t o r i e s  o n l y  about  40 pe rcen t  have.cov-  
erage. 8 
Whi le a domestic communication s a t e l l i t e  system c a l l e d  
Ani k has s i g n i f i c a n t l y  improved t e l  ecorn~r~unicat ions e rv i ces  
such as r a d i o ,  telephone, t e l e v i s i o n ,  e t c . ,  i n  Nor thern  
Canada, i t  i s  s t i l l  f a r  f rom be ing  complete. The Communi- 
c a t i o n s  Technology S a t e l l i t e  (CTS) p r o j e c t  ( t h i s  i s  a j o i n t  
Canada/U.S. p r o j e c t  which s t a r t e d  i n  1976) i s  expected t o  
demonstrate ways t o  a1 1 e v i  a  t i n g  the renlai n i  ng inadequacies 
i n  t h e  reg ion .  
Canadian Telecommunications 
I n  a d d i t i o n t o  the  
telecommunicat ions f a c i  1  i t i e s ,  t he re  were s i g G i f i c a n t  in -  
: s i g n i f i c a n t  d u s t r i a l  c o n s i d e r a t i o n s  t h a t  1 ed Canada's e n t r y  i n t o  the  
I n d u s t r i a l  A i m s  f i e l d  o f  space communications . The White Paper dec la red  
t h a t  t h e r e  would be a r e a l  advantage f o r  Canadian i n d u s t r y  
i n  be ing  amongst t h e  leaders  on deve lop ing  and produc ing  
communication s a t e l l i t e  equipment. I n  t h e i r  view, w i t h  t h e  
development o f  f o r e i g n  c o m p e t i t i o n  i n  t h i s  area,  t he  pros-  
p e c t  f o r  Canadian i n d u s t r y ' s  en t rance i n t o  t h e  w o r l d  market  
subsequent ly  would d i m i n i s h .  I t  was t h e i r  c o n c l u s i o n  t h a t  
t h e  e a r l y  invo lvement  o f  Canadian i n d u s t r i e s  would improve 
the  p o s i t i o n  o f  these f i r m s  i n  t h e i r  l a t e r  b i d s  f o r  rnanu- 
f a c t u r i  ng and s e l l  i ng space hardware. 
From t h e  ve ry  beg inn ing ,  one o f  t he  ma jo r  aims o f  t h e  
- Canadian space program has been t o  develop s k i l l s  and 
p r o d u c t i o n  c a p a c i t y  i n  i t s  i n d u s t r i e s .  Canadian i n d u s t r i e s  
p a r t i c i p a t e d  i n  the  A l o u e t t e  and I S I S - 1 1 ,  "a s k i l l e d  indus-  
t r y  shou ld  e x i s t  i n  Canada f o r  s p a c e c r a f t  development. ' 
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l o  I ~ e q  irl w  i t h ,  RCA L in~i ted  a t d  Spar Aerospace Produc ts  
L i m i t e d  were i n v o l v e d  i n  t h e  A l u u e t t e  and I S I S  p r o j e c t s .  
RCA was t h e  p r ime  c o r i t r a c t o r  f o r  A l o u e t t e - I 1  and I S I S - I .  
T h e i r  c o n t r a c t s  a l s o  i n c l u d e d  works on ear th -based  f a c i l i -  
t i e s  i n  s u p p o r t  o f  t h e  s a t e l l i t e s .  Spar was t h e  a s s o c i a t e  
c o n t r a c t o r  w i t h  RCA on  t h e  A l o u e t t e / I S I S  p r o j e c t s .  A 
s i g n i f i c a n t  ach ievement  i n  t h i s  p e r i o d  was t h e  development 
o f  a  S t o r a b l e  Tabu la r  E x t e n d i b l e  Member (STEM) p r o d u c t  a t  
Spar.  The STEM d e v i c e  was used as an e x t e n d i b l e  antenna 
system d e p l o y i n g  150 f e e t  f rom i n s i d e  a  s a t e l l i t e .  Th i s  
d e v i c e  was f lown and t e s t e d  s u c c e s s f u l l y  on  Canada's 
A l o u e t t e - I  s a t e l l i t e  i n  1962. S ince  t h a t  t ime ,  t h e  STEM 
' has been used by many c o u n t r i e s  i n c l u d i n g  t h e  U n i t e d  States.  
U n t i l  J u l y  1972, o v e r  $12 mi  11 i o n  w o r t h  o f  STEM p roduc t s  
were e x p o r t e d  by Canada. A l so ,  o v e r  t h e  p a s t  12 yea rs ,  
t h i s  c r e a t e d  an average o f  60 j o b s  f o r  Canadian s c i e n t i s t s ,  
eng inee rs ,  t e c h n i c i a n s  and s k i  1  l e d  c ra f t smen .  
The expe r i ence  ga ined  by t hese  i n d u s t r i e s  has been u t i -  
l i z e d  f o r  Canada's subsequent space programs. F o r  ins tance,  
b o t h  RCA Canada and Spar i n d u s t r i e s  l a t e r  p a r t i c i p a t e d  i n  
Canada's An i  k sa te1  1  i t e  program. ( A n i  k sa te1  1  i t e s  a r e  
b e i n g  used i n  t h e  Canadian dor~res t i c  comn~un i ca t i on  sa te1  1  i t e  
sys tem) .  RCA c o n s t r u c t e d  10 e a r t h  s t a t i o n s  f o r  t h e  Anik  
system, and Spar became t h e  s u b c o n t r a c t o r  t o  Hu hes A i r -  
c r a f t , w h i c h  a c t u a l l y  b u i l t - t h e  An i k  s a t e l l i t e s .  9 2 
T e l e s a t  Cariada expec ts  t o  spend o v e r  $400 m i l  1  i o n  du r i ng  
t h e  n e x t  decade f o r  b u i l d i n g  i t s  new g e n e r a t i o n  o f  comnuni- 
c a t i o n  s a t e l l i t e s .  C o n s i d e r i n g  t h e  success and e x p e r t i s e  
Tel esa t Canada of  t h e  Canadian space i n d u s t r y ,  i t  i s  expec ted  t h a t  most o f  
TO Spend Over t h i  s money w i  1  1  be spen t  on domes t i  c a l l  y produced products .  l 3  
$400 Millions 
Cul t u r a l  - and101 ---- i t i c a l  i n t e g r a t i o n .  - -- The l a s t  domest ic  con- 
s i d e r a  t i o n  i n v o l v e d  i n  .the development  o f  space conmunica- 
t i o n  i s  r e l a t e d  t o  t h e  enhancernerit o f  t h e  r b l e  o f  broadcast- 
i ng ,  e s p e c i a l l y  t e l e v i s i o n  b r o a d c a s t i n g  i n  Canada. The con- 
tri b u t i o n  o f  b r o a d c a s t i n g  t o  t h e  development  o f  cu1 t u r a l  
and p o l i t i c a l  i n t e g r a t i o n  i s  now w e l l  recogn ized ;  t h i s  i s  
an e s p e c i a l l y  i m p o r t a n t  c o n s i d e r a t i o n  i n  t h e  Canadian s i tua-  
t i o n .  I n  t h e  e a r l y  1920 ' s  when b r o a d c a s t i n g  developed i n  
Canada, S i r  Henry Thornton,  head o f  t h e  Canadian Na t i ona l  
Ra i lway ,  env isaged r a d i o  b r o a d c a s t i n g  as "an i n s t r u m e n t  f o r  
t h e  c l e a r  d e l i n e a t i o n  o f  Canadian i n d e n t i t y .  " I 4  There were 
o t h e r s  who fo resaw i t s  use as a  t o o l  f o r  n a t i o n a l  i n t e g r a -  
t i o n .  
Canada's s c a t t e r e d ,  c u l t u r a l l y  and l i n g u i s t i c a l l y  diverse 
p o p u l a t i o n  has been a  c h a l l e n g e  f o r  i t s  b r o a d c a s t  media. 
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Some i n t e r n a l  p o l i t i c a l  t h r e a t s ,  e s p e c i a l l y  t he  one emerg- 
i n g  f rom the  s e p a r a t i s t  movement i n  Quebec, quickened the  
urgency t o  use colw~l ln ica t i o n  so  t (11 1 i 10s i 11 C ,~r~ ; l r lo .  As 
Hamid Mowlana w r i  tes  : 
T h e  r i s i n g  interest  i n  n a t i o n a l  c o m m u n i c a t i o n s  p o l i c i e s  i n  
recent y e a r s  i s  l a r g e l y  d u e  t o  t i l e  i r ~ c r c a s c d  s t r u g g l e s .  
For e x a m p l e ,  i n  the recent h i s t o r y  of C a n a d a ,  the d o m i n a n t  
To P r e s e r v e  a r e n a  o f  s o c i a l  s t r u g g l e  h a s  b e e n  the e f f o r t  t o  p r e s e r v e  
Nat ional  U n i t y  n a t i o n a l  u n i t y  i n  the f a c e  o f  s e v e r e  q e o g r a p h i c a l ,  c u l t u r a l  
and  l i n g u i s t i c  f o r c e s  t e n d i n g  t o w a r d  d i s i n t e g r a t i o n .  T h e  
f a c t  t h a t  the C a n a d i a n  g o v e r n m e n t  h a s  b e e n  i n  the f o r e -  
f r o n t  o f  c o m m u n i c a t i o n s  p o l i c y  r e s e a r c h  and  the d e v e l o p m e n t  
o f  a  s a t e l l i t e  c o m m u n i c a t i o n  s y s t e m  c a n  be e x p l a i n e d  b y  i t s  I 
p e r c e p t i o n  of the i m p o r t a n c e  o f  m a s s  c o m m u n i c a t i o n  a s  a 
c o u n t e r  t o  the d i s i n t e g r a t i n g  f o r c e s .  T h e  p r i m e  m o t i v a t i n g  
f a c t o r  b e h i n d  t h e s e  p o l i c i e s  h a s  been the n e e d  t o  d i s s e m i -  
n a t e  C a n a d i a n  n a t i o n a l  s y m b o l s  i n  o r d e r  t o  c o u n t e r  the 
f o r c e s  o f  d i s i n t e g r a t i o n .  1 5  
Besides the  domestic c o n s i d e r a t i o n s  i n v o l v e d  i n  t he  use 
o f  conrnunica t i o n  sa t e l l  i tes  , the re  have a1 so been p ress ing  
g e o p o l i t i c a l  demands behind ent rance i n t o  the f i e l d  o f  space 
comrnuni ca t i  ons . . 
Geopol . - - - - - . i - t i c a l  - . . - - Cons idera t ions  . - -  . Three qcopol i t i c a l  f a c t o r s  can 
be s a i d  t o  have i n f l u e n c e d  Car~dcld's tics i r e  t o  e r ~ t e r  i n t o  
space communication programs. These a re :  t he  need t o  Bn- 
hance r e g i o n a l  communications c a p a b i l i t i e s  f o r  the  defense 
o f  Nor th  America; t he  U.S. rilass media i n f i l t r a t i o n ;  and the  
e a r l y  occupancy o f  r a d i o  frequency bands. 
Communications f o r  defense purposes. I t  seems t h a t  e a r l y  
Canada-U.S. coopera t i on  i n  space \.ras p a r t l y  mo t i va ted  by a 
common goal , i . e. , t o  enhance Nor th  Arneri can communicat-ions 
f o r  defense purposes. Canada occupies a unique p o s i t i o n  
geographical  l y .  The n o r t h  magnetic p o l e  i s  l o c a t e d  about 
a thousand m i l e s  n o r t h  o f  Winnipeg, and much o f  Canada's 
n o r t h e r n  t e r r i t o r y  l i e s  w i t h i n  o r  n o r t h  o f  a u r o r a l  zone. 
Wi th  many people spread t h i n l y  throughout  t h i s  v a s t  f o r b i d -  
d i n g  area, r a d i o  has been t h e  o n l y  p r a c t i c a l  means o f  com- 
mun ica t ion .  Another impor tan t  c o n s i d e r a t i o n  i s  t h a t  a i r -  
c r a f t  f l y i n g  i n  t h i s  area need r e l i a b l e  r a d i o  t ransmiss ion  
f o r  n a v i g a t i o n  and communication. 
Atmospheric condi  t i o n s  have a t rer~~endous i n f  1 uence on 
communications i n  t h i s  r e g i o n .  For  exa~i ipl  e, whenever the  
ionosphere becomes d i s t u r b e d ,  long-range h igh- f requency  
r a d i o  communication becomes very  d i f f i c u l t ,  i f  r io t  inipos- 
S a t e l l i t e s  
Could S t u d y  
Ionosphere 
-, n 
' .  
s i b l e .  The worst  ionospher ic d isturbance i n  t h i s  region, I 
from the comnunication s tandpoin t ,  i s  the "po la r  blackout.' -2 ,: . 
Dur ing such disturbances the ionosphere absorbs a l m o s t a i t  " 
high-fr.equer~cy r a d i o  waves, making i t d i f f i c u l t  t o  comnu- 
n i c a t e  between ground s ta  t io r is  ; transmission i s  accomplished 
on ly  by the use of very low-frequency and sophis t ica ted 
techniques n o t  normal ly a v a i l a b l e  t o  comnercial users.'= 
I n  view o f  the p o t e n t i a l  t ransmiss ion disturbances and 
the ser ious s t r a t e g i c  imp1 i c a t i o n s  o f  t h i s  reg ion  f o r  the 
defense o f  Canada and North America, the Canadian Defense 
Research Board (now Comnuni ca t i o n s  Research Center) has 
been s tudy ing the ionosphere f o r  years.  Canadian scien- 
t i s t s  have been i n te res ted  i n  s tudy ing the ionosphere 
beyond the reg ion  above F-2 .  ( A t  a he igh t  o f  about 200-300 
Kni l i e s  the maximum-densjty F l a y e r .  During the  daytime i n  
the surmer months i t  can be d i v i ded  i n t o  two layers--F-1 
arid F-2.)  But s tudy ing the F-2 reg ion  has been more d i f -  
f i c u l  t. than s tudy ing the F-1 reg ion  because o f  l a c k  of 
powerful i r istruments and rockets .  However, a f t e r  some sui t -  : 
ab le  rockets  became a v a i l a b l e  i n  the 195U1s, Canadian 
s c i e n t i s t s  began attempts t o  study the F-2 reg ion.  These , 
e a r l y  endeavors were c o r ~ ~ p l i c a t e d  by several  techn ica l  
1 i m i  t a  t i o r ~ s  . There were 1 i m i  ta  t i ons  imposed by shor t  f l  ight ! 
t ime, a v a i l a b i l i t y  o f  on ly  a few launch s i t e s  and the high 
cos t  o f  rocke t ry .  The advent o f  e a r t h  s a t e l l i t e s ,  therefore, i 
provided a power f u l l  n~echar~ i  sm f o r  s tudy ing the ionosphere ; 
above the F-2 reg ion.  l 7  c 
TtiesliaredCanada-U.S. goal f o r s u c h s c i e n t i f i c s t u d y  1 
i n vo l v i r i g  r a d i o  comurii.cations a c t u a l l y  gave b i r t h  t o  the . 
j o i n t  Canada-U.S. safe1 1 i t e  p r o j e c t ,  A loue t te - I .  I t  should 1 be mentioned t h a t  Canada's c lose t i e s  w i t h  the U.S. through 
NORAD and NATO f a c i l i t a t e d  these e a r l y  cooperat ive endeavors; t 
i n  add i t i on ,  both  coun t r ies  were i n te res ted  i n  enhancing 
comnunications c a p a b i l i t i e s  f o r  Nor th  American defense. 
I n  the two decades f o l l o w i n g  World War 11, Canada4.S. 
t i e s  were strengthened d rama t i ca l l y  i n  a l l  aspects o f  
na t i ona l  l i f e .  The economic and c u l t u r a l  t i e s  between the 
two nat ions increased r a p i d l y ,  and they q u i c k l y  became i m -  
p o r t a n t  t rade par tners .  However, these r e l a t i o n s  d i d n ' t  
remain harmonious f o r  any extended per iod  o f  t ime. I n  the 
19601s, Canada's percept ion o f  these b i l a t e r a l  re la t ions  
s t a r t e d  changing f a s t e r  than expected. Canadians essential- 
l y  saw the Uni ted States as a t h r e a t  t o  t h e i r  nat iona l  inde- 
pendence, as w e l l  as t o  t h e i r  economic and c u l t u r a l  freedom., 
Voices rose from no r th  of the border about the overwhelming 
i n f l uence  o f  i t s  southern neighbor. Canadians became fear- 
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f u l  o f  1  i v i n g  bes ide  and depending upon t h e  w o r l d ' s  most 
power fu l  ria t io r r .  Ca11ada ' S  id011l i l.y ~ 1 ~ 1 ~ ;  ~)r? t -c(>  i v d  a 5  (IIICS- 
t i o n a b l e  by some prominent  Canadian leaders , espec ia l  l y  i n  
l i g h t  o f  t h e  i n c r e a s i n g  U.S. mass media i n f l u e n c e  on the  
thoughts and minds o f  average Canadians. 
U.S. mass media i n f i l t r a t i o n .  Canadians have become i n -  
c r e a s i n g l y  s e n s i t i v e  t o  U.S. mass media p e n e t r a t i o n  i n t o  
t h e  Engl i sh-speak ing  communi t y  o f  Canada, p a r t i c u l a r l y  v i a  
U.S. t e l e v i s i o n .  "Turn on yor~rTV s c t  arid chances a r e  two 
o u t  o f  t h r e e  t h a t  i t  w i l l  be an Americar~ network show on 
y o u r  t e l e v i s i o n  screen." l 8  w r i t e s  a  Canadian s o c i a l  c r i t i c .  
As a  m a t t e r  of  f a c t ,  accord ing  t o  a  Senate r e p o r t ,  68 pe r -  
c e n t  o f  Canadians can r e c e i v e  U.S. t e l e v i s i o n  broadcasts 
and n a t u r a l l y  a  g r e a t e r  p r o p o r t i o n  a r e  a b l e  t o  r e c e i v e  
r a d i o .  ' According t o  Peers, i n  1970 t h e r e  were 23 U.S. 
t e l e v i s i o n  s t a t i o n s  a long  the  bo rde r  capable o f  t r a n s m i t t i n g  
s i g n a l s  t o  Canada2' The a v a i l a O i l i  t y  o f  cab le  t e l e v i s o n  i n  
these areas has f u r t h e r  enhanced U.S. media p e n e t r a t i o n  
a long  t h e  Canada-U.S. border .  
I n  o r d e r  t o  reduce U.S. commercials on Canadian cab le  
t e l e v i s i o n ,  t he  CRTC, f o r  t he  f i r s t  t ime i n  1972, au thor -  
i z e d  Rogers Cable TV L td . ,  o f  Toronto t o  d e l e t e  c e r t a i n  
cormnercial messages f rom th ree  B u f f a l o  t e l e v i s i o n  s t a t i o n s .  
Th is  d e c i s i o n ,  upon a  cha l l enge  by Itogcrs Cable TV, was up- 
h e l d  by  the  Canadian Federal Court  o f  Appeal on January 22, 
1975.21 However, more r e c e n t l y  t he  U.S. appears t o  have 
won a t  l e a s t  t e m p o r a r i l y  i n  i t s  t e l w i s i o n  war. The Cana- 
d i a n  c a b i n e t  has now agreed t o  an i n d e f i n i t e  h a l t  i n  r e q u i r -  
i n g  c a b l e  t e l e v i s i o n  systems t o  d e l e t e  cor~itr lercials f rom 
impor ted  American programs. I t  i s  es t ima ted  t h a t ,  if suc- 
c e s s f u l ,  t h e  Canadian r e g u l a t i o n  cou ld  c o s t  U.S. t e l e v i s i o n  
i n  t he  bo rde r  areas some $20 ~ i i i l l i o n  annua l l y  i n  a d v e r t i s i n g  
revenue. 2 2 
~ c c o r d i n ~  t o  Canadian law, r a d i o  and t e l e v i s i o n  s t a t i o n s  
b roadcas t i ng  f rom Canada must be owned and operated by 
CBC Relies Too Canadians. However, t he  main concern i n  Canada i s  n o t  o f  
Heavily on U.S. d i r e c t  c o n t r o l  b u t  o f  i n d i r e c t  i n f l u e n c e  by the U.S. mass 
media. A g r e a t  deal  o f  the  c o n t e n t  of Canadian programs 
o r i g i n a t e s  i n  t h e  Un i ted  S ta tes .  Th is  has been t r u e  i n  
t h e  case o f  government-owned as w e l l  as p r i va te l y -owned  
t e l e v i s i o n  s t a t i o n s  i n  Canada. For example, t he  CRTC has 
charged t h a t  t he  CBC has re1  i e d  too  h e a v i l y  on popu la r  
U.S. t e l e v i s i o n  shows t o  boost  i t s  arrdience r a t i n g s .  
The i n d i r e c t  U.S. c o n t r o l  o f  t h e  Canadian ~ned ia  has been 
f e l t  i n  o t h e r  ways as w e l l .  For exatilple, t he  I n s t i t u t e  o f  
Carlad i ari Adver t i  s  i fry, whose ~tlcttlbcr agenc ies  manage between 
85 and 90 p e r c e n t  o f  a l l  a d v e r t i s i n g  i n  Canada, has 13 U.S.- 
owned agenc ies  o f  49 t o t a l  ( o r  26 p e r c e n t ) .  These companies 
a re ,  on t h e  whole,  l a r g e r  t h a n  t h e i r  Canadian c o u n t e r p a r t s  
s i n c e  t hey  conduc t  36 p e r c e n t  o f  t h e  bus iness .  2 4  
Wal lace  Clement a t t r i b u t e s  U.S. media i n f i l t r a t i o n  i n  
Canada n l o s t l y  t o  t h e  geog raph i ca l  p r o x i m i t y  and overwhelm- 
i n g  economic power o f  t h e  U n i t e d  S t a t e s ;  he b e l i e v e s  t h a t  
d i r e c t  ownersh ip  o f  t h e  media i s  a  l e s s  i m p o r t a n t  f a c t o r .  
A1 though a  g r e a t  dea l  o f  t h e  c o n t e n t  and a d v e r t i s i n g  reve- 
nue colile f r om t h e  U. S .  o r  t h r o u g h  U.S . - c o n t r o l  l e d  companies, 
Clement s t a t e s  t h a t  t h e  ownersh ip  and c o n t r o l  o f  t h e  media 
i n  Canada remains v e r y  f i r m l y  w i t h  t h e  Canadian media e l i t e . 2 !  
I n  v iew o f  t h e  U.S. -doniina t e d  c o n t e n t  i n  Canadian broad- 
- c a s t  media, t h e  CRTC s e v e r a l  y e a r s  ago s tepped i n  and r e -  
q u i r e d  t h a t  by  October  1971 a t  l e a s t  50 p e r c e n t  o f  a l l  
t e l e v i s i o n  and r a d i o  prograrlis mus t  have Canadian con ten t ;  
bv  October  1972, t hey  were t o  have a t  l e a s t  60 p e r c e n t .  The 
r & u l  t s  o f  these  r e G l a t i o n s  have been encourag ing  f o r  
Canada. Canadian c o n t e n t  i n  t h e  1974 E n g l i s h  and French 
sct ledul  cs  cxceedcd 70 p e r c c r ~ t ,  we1 1  above t h e  p r o p o r t i o n  
r e q u i r e d  by  C R l C  r e g u l  a t  i 011s. 
. c 
The p r i n t  media i n  Canada has s u f f e r e d  f r om t h e  same 
problems.  Most Canadians read  U.S. p e r i o d i c a l s ,  and t h e  
d i s t r i b u t i o n  o f  these  p e r i o d i c a l s  i s  l a r g e l y  i n  t h e  hands 
o f  U.S.-owned companies. " I n  Canada, we may s t i l l  own 
t h e  cupboard, b u t  1  i t t l e  o f  t h e  c o n t e n t " ,  w r i t e s  R o t s t e i n .  
He ment ions  t h a t  i n  Canada, 85 p e r c e n t  o f  t h e  t o t a l  maga- 
z i n e  c i r c u l a t i o n  and 83 p e r c e n t  o f  t h e  book s a l e s  a r e  
P u b l i s h i n g ,  71% f o r e i g n .  Fur thermore,  71 p e r c e n t  o f  t h e  p u b l i s h i n g  indus-  
Foreign Owned t r y  i s  f o r e i g n  c o n t r o l l e d .  I n  h i s  v iew " f o r e i g n "  means 
m a i n l y  American (abou t  four- fifth^).^' 
The i n f i l t r a t i o n  o f  t h e  U.S. mass media i n  Canada has 
r a i s e d  concerns i n  t h e  minds o f  many Canadians. T h i s  con- 
c e r n  e n t a i l s  t h e  i s s u e  o f  "Canadian n a t i o n a l  i d e n t i t y " ,  as 
Peers w r i t e s .  I n  p e e r s '  v iew,  a s i m i l a r  o b j e c t i v e  o f  
n a t i o n a l  i d e n t i t y  p r e v a i l s  i n  e v e r y  c o u n t r y ,  b u t  i t  seldom 
has t o  be p r e c i s e l y  a r t i c u l a t e d  because o f  n a t u r a l  defenses 
p r o v i d e d  b y  geography, language d i f f e r e n c e s ,  o r  t h e  power 
o f  t h e  economy. I n  Canada, he ment ions ,  " t hese  n a t u r a l  
de fenses  have been l a c k i n g ,  and t h e  American presence i s  
a lways  f e l t .  " 2 B  These concerns have .led Canadians t o  
deve lop  t h e i r  b r o a d c a s t i n g  f a c i l i t i e s  a t  a  r a p i d  r a t e .  
However, t h e  r a p i d  expans ion  o f  b r o a d c a s t i n g ,  e s p e c i a l l y  
t e l e v i s i o n  b r o a d c a s t i n g  ; c r e a t e d  f u r t h e r  demands f o r  e a r l y  
occupancy o f  the r a d i o  frequency bands i n  the North American 
reg ion  by Canada. This w i l l  become ev iden t  from the f o l l ow -  
i n g  d iscuss ion.  
Ea r l y  occupancy o f  frequency bands. -- A t h i r d  geopol i t i c a l  
cons ide ra t ion  invo lved  i n  Canada's entrance i n t o  the space 
program was the perceived need f o r  occupancy o f  the frequen- 
cy bands a l l oca ted  by the  I n t e r n a t i o n a l  Telecommunications 
Union ( ITU).  Since these bands were a l l o c a t e d  f o r  a l l  of 
North America, Canadian planners were a f r a i d  t h a t  i f  Canada 
d i d n ' t  a c t  qu i ck l y ,  the Uni ted States would become an e a r l y  
e x p l o i t e r  o f  these frequency bands; the U.S. mass media 
pene t ra t i on  i n t o  Canada would t he re fo re  be enhanced even 
f u r t h e r .  Reacting t o  t h i s  urgency, the government White 
Paper wrote: 
... T h e  d e v e l o p m e n t  o f  communica t ion  s a t e l l i t e s  i s  p r o c e e d i n g  
r a p i d l y  i n  Europe and the U n i t e d  S t a t e s ,  and these w i l l  soon 
be l a y i n g  down s i g n a l s  over p a r t s  o f  s o u t h e r n  and e a s t e r n  
Canada. F u r t h e r m o r e ,  there w i l l  be e a r l y  o c c u p a t i o n  of that 
s y n c h r o n o u s  orbit  p a r k i n g  s p a c e  w h i c h  i s  o f  i n t e r e s t  t o  
Canada.  Unless a n  e a r l y  s t a r t  i s  made o n  a Canad ian  domes- 
t ic s y s t e m  it may w e l l  be o v e r t a k e n  b y  events. 2 9 
I t  should be noted here, t h a t  Canada has n o t  on l y  been 
qu ick  t o  occupy the synchronous o r b i t ,  b u t  has c o n t i n u a l l y  
attempted t o  use h igher  frequency bands f o r  t e l e v i s i o n  
. broadcast ing.  For example, the CTS p r o j e c t  has made Canada 
the  f i r s t  n a t i o n  t o  experiment w i t h  14/12 GHz frequency 
bands. (Th is  frequency band was a1 loca ted  by I T U  f o r  t e l e -  
Canada F i r s t  In v i s i o n  broadcast ing.)  With the proposed launching o f  Anik-B 
World TO o c c u p y  s a t e l l i t e  by Telesat  Canada, Canada w i l l  become the f i r s t  
14/12 GHZ band na t i on  i n  the wor ld  t o  use the h igher  14/12 GHz frequency 
band f o r  conmerci a1 purposes. 
I n t e r n a t i o n a l  Considerat ions. I n  today 's  p o l i t i c s ,  i t  i s  
f r equen t l y  d i f f i c u l t  t o  separate a  n a t i o n ' s  domestic p o l i -  
c i e s  f r o m  i t s  f o r e i g n  p o l i c i e s .  More s imply pu t ,  f o r e i g n  
p o l i c i e s  f o r  many na t ions  are becoming j u s t  an extension of 
t h e i r  domestic p o l i c i e s .  Therefore, the i n t e r n a t i o n a l  con- 
s i de ra t i ons  invo lved  i n  Canada's space program may be con- 
fused w i t h  the domestic cons iderat ion.  
I n  any event, the  major  i n t e r n a t i o n a l  cons iderat ions f o r  
t he  Canadian space program has been r e l a t e d  t o  the oppor- 
t u n i t i e s  f o r  Canadian i n d u s t r i e s  t o  p a r t i c i p a t e  i n  f u t u r e  
i n t e r n a t i o n a l  p ro j ec t s .  But there  are some hidden prere-  
q u i s i t e s  f o r  such p a r t i c i p a t i o n  and the ob ta i n i ng  o f  con- 
t r a c t s .  Only the  i n d u s t r i e s  t h a t  have demonstrated a  
CANADIAN JOIIRNAL OF COMMJNICATION 31 
previous capaci t y  t o  design, cons t ruc t  and manufacture 
space hardware can conipete i n  today's extremely competi t ive 
i n t e r n a t i o n a l  space market. The e a r l y  s t a r t  o f  the Cana- 
d i an  government space communication programs gave an impe- 
tus  t o  the development of the i ndus t r y ,  and gave space- 
c e r t i f i c a t i o n  t o  many Canadian i ndus t r i es .  The Canadian 
i n t e r e s t  i n  connnunication s a t e l l i t e s ,  therefore ,  evolved 
from some very e a r l y  governmental f o r e s i g h t  which has 
al lowed Canada t o  become i n t e r n a t i o n a l l y  compet i t ive  i n  
the f i e l d .  
The p a r t i c i p a t i o n  by Canadian i n d u s t r i e s  i n  in ternat iona l  
p ro j ec t s  such as INTELSAT and o the r  U.S. programs has pro- ' 
v ided evidence f o r  i t s  breadth. For example, Northern 
E lec t ron ics  o f  Canada has been a c t i v e l y  invo lved  i n  the 
cons t ruc t i on  o f  e l e c t r o n i c  power cond i t i oners  f o r  three 
INTELSAT I V  s a t e l l i t e s .  S i m i l a r l y ,  Spar, as a  subcontractor 
, t o  Hughes A i r c r a f t .  has been invo lved  i n  d e t a i l  design tasks 
on the power generation, s t r uc tu re /  thermal and a t t i t u d e  con- 
t r o l  subsystems o f  advanced conlrnunications sate1 1  i tes; 
Lockhead plans t o  supplement i t s  work and o f f e r  the satel -  . 
l i tes  t o  INTELSAT and the U.S. domestic communication 
sate1 1  i t e  systems users. 3 0  
There i s  o ther  evidence of  the Canadian i n d u s t r i a l  par- 
t i c i p a t i o n  i n  i n t e r n a t i o n a l  space programs. I n  1975, Canada 
signed an agreement t o  j o i n  the space s h u t t l e  team, and i t  
made a  connni trnent o f  $30 m i  11 i o n  f o r  the development o f  a  
Remote Manipul a t o r  Sys tem which would p lace and r e t r i e v e  
o r b i t a l  payloads f o r  the space s h u t t l e .  
..'L 
\ Canada, because o f  i t s  strenuous e f f o r t s  and continued 
investment i n  space communications, i s  now considered a 
model f o r  several present and planned communication satel -  
NOW A Model For l i t e  systems. For instance, i n  the Uni ted States,  Western 
Control sys tern Union's WESTAR and RCA's SATCOM domestic communication sys- - 
Internationall y terns use s a t e l l i t e  con t ro l  procedure modeled on the Anik . ,  
s a t e l l i t e s .  Indonesia 's PALAPA system i s  another example , 
o f  t h i s .  The s p e c i f i c a t i o n s  f o r  B r a z i l  ' s  s a t e l l i t e  commu- 
n i c a t i o n  system c a l l  f o r  a  s a t e l l i t e  con t ro l  system patterned 
on Anik s a t e l l i t e s ,  a l so .  3 2 
I n  sum, i t  appears t h a t  Canada i s  r a p i d l y  ga in ing 
expe r t i se  and i n t e r n a t i o n a l  p res t i ge  i n  the space comnuni- 
' 
c a t i o n  f i e l d .  I t  can be expected t h a t  the Canadian space 
indus t ry ,  i n  the f u t u r e  w i l l  stand a  b e t t e r  than average 
chance of  success i n  co~npet i  t i o n  i n  the international-space- 
i n d u s t r i a l  -compl ex. 
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Several impor tan t  p o l i t i c a l  and economic f a c t o r s  have 
been i n v o l v e d  i n  Canada's d e c i s i o n  t o  engage v i g o r o u s l y  
i n  space communication programs. The most i m p o r t a n t  o f  
a1 1, however, has been the  r o l e  p layed by the  Un i ted  
S ta tes .  From t h e  very  beg inn ing  o f  t h e  space program, 
Canada has been dependent on t h e  U n i t e d  S t a t e s '  techno lo-  
g i c a l  p rogress .  Dur ing  the  e a r l y  s tages o f  Canada's space 
program, i t  r e l i e d  h e a v i l y  upon U.S. research  f o r  t h e  b lue-  
p r i n t s  o f  i t s  spacec ra f t s .  Fur thermore,  Canada has never 
developed launch c a p a b i l i t i e s ,  b u t  has u t i l i z e d  U.S. f a c i -  
l i t i e s  f o r  these purposes. Cur ren t  e f f o r t s  i n  space- re la ted  
a c t i v i t i e s  do n o t  p r o v i d e  any c l e a r  i n d i c a t i o n s  t h a t  
Canada's t e c h n o l o g i c a l  f u t u r e  w i l l  change. Th i s  p robab ly  
w i l l  keep Canada-U.S. p a r t n e r s h i p  i n  space- re la ted  a c t i v i -  
t i e s  s i g n i f i c a n t  f o r  some t ime  t o  come. 
I t  seems obvious t h a t  Canadian c o n t r i b u t i o n s  w i t h  rega rd  
t o  space communications have n o t  been p r i m a r i l y  i n  t h e  
research  beh ind  the  techno log ies ,  b u t  r a t h e r  i n  t h e  innova- 
t i v e  and pragmat ic  a p p l i c a t i o n s  o f  such techno log ies .  I n  
t h e  beg inn ing  o f  t h e  space race,  when much o f  t h e  emphasis 
was on l aunch ing  s a t e l l i t e s  and g a i n i n g  s c i e n t i f i c  knowledge 
o f  t h e  upper atmosphere, Canada s o l i c i t e d  t h e  Un i ted  S t a t e s '  
h e l p  i n  o b t a i n i n g  such knowledge. O f  course such i n v e s t i g a -  
t i o n s  y i e l d e d  s c i e n t i f i c  knowledge, b u t  Canada a l s o  gained 
i n  o t h e r  ways f rom these experiments; by p a r t i c i p a t i n g  i n  
such a c t i v i t i e s  f rom the  very  beg inn ing  of t he  space race, 
i t  has developed s o l i d  t e c h n o l o g i c a l  c a p a b i l i t i e s  i n  t he  
b u i l d i n g  of sa te1  1  i tes .  
However, t h e  p r i o r i t i e s  g i v e n  t o  space e x p l o r a t i o n  by t h e  
U n i t e d  Sta tes  s t a r t e d  t o  d e c l i n e  a f t e r  t h e  Un i ted  S t a t e s '  
as t ronau ts  landed on t h e  Moon. F i r s t  o f  a l l ,  t h i s  was f e l t  
i n  t h e  U n i t e d  S ta tes  because o f  p u b l i c ' s  p ressure  t o  reduce 
space e x p l o r a t i o n  and t h e  subsequent budget c u t  f o r  NASA by 
t h e  U.S. Congress. Soon, t h i s  t r e n d  s t a r t e d  t o  spread t o  
t h e  r e s t  of t h e  wor ld .  Taking no te  o f  such a  t u r n  of events, 
Canada became one o f  t h e  few n a t i o n s  t o  respond t o  t h e  t r e n d  
by r e s t r u c t u r i n g  i t s  n a t i o n a l  space p o l i c y .  No doubt, one 
f a c t o r  c o n t r i b u t i n g  t o  a  change i n  Canada's n a t i o n a l  space 
p o l i c y  was r e l a t e d  t o  i t s  cont inuous e f f o r t s  t o  e s t a b l i s h  
a  r e s p e c t a b l e  telecommunicat ions i n d u s t r y ,  thereby  ma in ta in -  
i n g  i t s  econo~i l ic v i a h i 1  i t y .  The Cat~aclian governnlent was 
a l s o  ve ry  p e r c e p t i v e  i n  r e a l  i z i r ~ g  t h a t ,  f o r  a  n a t i o n  such 
as Canada, i t s  f u t u r e  i n t e r e s t  l a y  i n  a p p l i c a t i o n - o r i e n t e d  
space p r o j e c t s .  (An example o f  appl i c a t i o n - o r i e n t e d  p r o j e c t s  
would be u t i l i z a t i o n  o f  communication s a t e l l i t e s ) .  I t  was 
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t h e i r  judgr~~ent  t h a t  the f u t u r e  demands f o r  space hardware 
wou l rl t ~ c  i t i  a p p l  i ca  t i on -o r i en  ted equiprnent, espec ia l l y  by 
t h e  ?bird ly13rld c m n t r i ~ ~ .  I ). appears t h a t  t h i s  fo res igh t  
has placed Canada i n  a  prominent p o s i t i o n  among the space 
i n d u s t r i a l  powers. 
There rrtay a l so  have been another f a c t o r  i n  Canada's 
change o f  o r i e n t a t i o n  w i t h  regard t o  space programs. As 
mentioned e a r l i e r ,  Canada has r e l i e d  h e a v i l y  on Uni ted 
S ta tes '  and has concentrated i t s  e f f o r t s  on app l i ca t i on  and 
development. Since the Uni ted States i n  the 1960's was 
already a c t u a l l y  invo lved i n  space research and had already 
demonstrated an ex t raord inary  capabi 1 i ty ,  i t  was u n l i k e l y  
t h a t  a  n a t i o n  such as Canada cou ld  have competed i n  the 
wor ld  market aga inst  g i a n t  technolog ica l  c a p a b i l i t i e s  o f  
the Uni ted States. However, N A S A ' s  i n t e r e s t  i n  comnunica- 
t i o n  s a t e l l i t e s  soon decl ined,  and i t  seems t h a t  NASA o f f i -  
c i a l s  were more i n c l i n e d  t o  experiment cooperat ive ly  i n  
space communication r a t h e r  than going i t  alone. Also, con- 
t i n u a t i o n  o f  space comnunica t i o n  p r o j e c t s  cou ld  have amounted 
t o  a  s i g n i f i c a n t  cos t  f o r  NASA. Canada was responsive t o  
t h i s ,  and i t  seems t h a t  both  nat ions have bene f i ted  consid- 
e rab l y .  They were ab le  t o  avoid the d u p l i c a t i o n  of e f f o r t s  " 
i n  developing conmunica t i o n  technologies, and Canada gained - 
r ecogn i t i on  f o r  becoming a  leader i n  app l i ca t ion -o r ien ted  j p ro jec t s  i n  space comniunication. 
I t  i s  apparent, then, t h a t  Canada's con t r i bu t i ons  t o  the 
appl i c a t i o n  o f  space cor~~municat ion technology have been 
extremely re levan t .  Furtherrnore, Canada has been responsive 
t o  the technolog ica l  develop~nents t h a t  have occurred i n  the 
r e s t  of the world, p a r t i c u l a r l y  i n  the Uni ted States. 
A1 so, the Uni ted States has con t r i bu ted  s i g n i f i c a n t l y  to 
Canadian space communication programs. I n  l i g h t  o f  such 
U.S. T h r e a t  S a i d  p o s i t i v e  con t r i bu t i ons ,  i t  seem paradoxical  t h a t  i t  was , ; 
N o t  
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T o  Be T h r e a t  a c t u a l l y  perceived t h r e a t  of  U.S. technolog ica l  and economic 
s t r eng th  t h a t  propel  l e d  Canadian a c t i v i t i e s  i n  space comu- 
n i c a t i o n  f i e l d .  We suppose, t h a t ' s  the  p o l i t i c s  o f  Canadian ; 
space program. 
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